(a) Protein sequence for neprosin, identified from a combination of RNA-seq data, de novo peptide sequencing from nonspecific digests of the fraction analyzed by LC-MS/MS, and extended to full length using 5′ and 3′ RACE. Domain boundaries based on designations in Pfam, and signal peptide detected by SignalP4.1. (b) MALDI-TOF analysis of the protein content of the isolated fraction confirms purity and suggests a mature enzyme is smaller than the full sequence in A. Estimated molecular weight is 28,860. (c) Peptides identified from a nonspecific (peptic) digestion of isolated, denatured neprosin, supporting the sequence identified using 5′ and 3′ RACE (51% coverage). Output represents the unique peptides detected using Mascot v2.3, filtered for p<0.05. Comparison between neprosin and known proline-cleaving enzymes that have bee studied for gluten detoxification, highlighting either sequence, functional or structural dissimilarity with known proline-cleaving enzymes.
Supplementary
Supplementary Figure S5 . Data-dependent LC-MS/MS analysis of APLF digested with Neprosin. A sequence map is shown for the protein "Aprataxin and PNK-Like Factor" (APLF), a 511 residue protein with a moderately high frequency of proline residues. Data was generated using HCD fragmentation on an LC-Orbitrap Velos instrument, and data searched against the sequence of APLF in Mass Spec Studio assuming no enzyme specificity, and results were cut off at a peptide false discovery rate (FDR) of 0.5%.
MS/MS-based quantitation of digestion products:
The MS/MS peptide fragmentation data supports an identification of digestion products, and an alternative quantitative analysis. Based on a database search comprised of known gluten proteins, we confirmed that the crude gliadin fraction contains a distribution of -gliadin and -gliadin isotypes. Many peptides were also evident for the glutenins. The low molecular weight subunit is particularly abundant, highlighting the crude nature of the conventional gliadin extraction process (Table S4 ). The weighted average peptide length for the 5 M pepsin digest was 16.9
residues (based on 1030 features), which accounted for only 13% of the total digest signal. The fluid protease digestion at 0.46 M produced an average peptide length of 11.2 residues (1370 features), accounting for 30% of the total signal. Co-digestion using these two concentrations generated a weighted average of 10.2 residues (1571 features) accounting for 40% of the digest signal. This fraction represents a high signal usage rate in a proteomic experiment
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. That is, the unidentified fraction mostly represents a combination of sampling rate limitations and insignificant peptide scores, rather than undigested protein. Longer digestions using the combined proteases reduces total LC-MS signal without changing the size distribution, consistent with a proteomics method that cannot detect peptides < 6 amino acid residues in length. Taken together, the proteomics data point to an extensive digestion of crude gliadin under the action of low-concentration fluid proteases, where co-digestion with pepsin enhances proteolysis even when fluid enzymes appear saturating. Supplementary Figure S8 . Experiment design and gliadin feeding schedule of NOD DQ8 transgenic mice. 4x8 groups of mice were sensitized using cholera toxin (CT) and pepsingliadin (P-G) once per week for three weeks. P-G was prepared with 100:1 wt. ratio of gliadin to enzyme. Each group was then challenged three times per week for three weeks with (a) P-G doses as a positive control for intestinal inflammation (b) 0.02M acetic acid vehicle (c) gliadin codigested with pepsin at a 100:1 ratio and with fluid enzyme concentrate at a 264:1 ratio (d) gliadin codigested with pepsin at a 100:1 ratio and with nepenthesin II at a 100:1 ratio. All doses were prepared in 5 mg quantities, digested for 90 min. at 37ºC then lyophilized. Dried feed was reconstituted using 0.02M acetic acid at dosing. a All experiments contain an additional 5 M pepsin. b Deamidation measured from peptides identified in a proteomics search, configured to allow for deamidation as variable modification. Every peptide with a significant score was mined in the raw data for ion chromatograms of each peptide form (0-n deamidations, where n = maximum number of deamidations detected the database search. The ratio was determined using intensityweighted ion chromatograms, where the intensities of all deamidated forms were normalized to the non-deamidated form. All analyses done using a custom module in Mass Spec Studio. c Ratio of the deamidation ratio (antigenic) to the deamidation ratio (non-antigenic).
